B
etween 1908 and 1914, German geologists P. Range and H. Schneiderhöhn discovered some enigmatic fossilsincluding Rangea schneiderhoehni, later named after them-in southern Namibia. Similar organisms have since been found at more than 30 localities and on most continents. These fossils are collectively known as the Ediacaran biota, after a site in South Australia. The geological age of the Ediacaran fossils is now well established as 575-542 million years ago, an interval immediately before the Cambrian radiation of animals. However, the evolutionary relationship between Ediacaran taxa and Cambrian animals remains ambiguous. Thus, the implications of Ediacara fossils for the Cambrian radiation are intensely debated among a small group of paleontologists. Two recent books authored and edited by Mikhail Fedonkin (Russian Academy of Sciences), Patricia Vickers-Rich (Monash University, Australia), and their colleagues offer new insights into the ongoing debates and unveil the Ediacara controversies to a much wider audience.
In The Rise of Animals, veteran researchers, some of whom have spent their entire career unraveling Ediacaran puzzles, lead a guided tour of most of the best-known Ediacaran localities. Telling numerous stories about the fossil hunters, they chronicle decades of Ediacaran research in Newfoundland, Namibia, Australia, Russia, and other, often remote, parts of the world. Along the way, Fedonkin and his fellow authors discuss the preservation, ecology, and phylogenetic affinity of the Ediacaran fossils.
Most Ediacaran fossils are preserved as casts and molds in clastic rocks; sometimes they are only ghostly impressions on the surface of coarse-grained sandstones. The organisms have been traditionally placed in extant animal phyla, including cnidarians, annelids, and arthropods. As such, they represent forerunners of Cambrian animals and support the idea of a short phylogenetic fuse to the Cambrian explosion.
However, Adolf Seilacher, a University of Tübingen paleontologist, argues that most Ediacaran organisms could not have functioned as free-living animals. He interprets them instead as having had bodies of stitched tubes (similar to an inflated air mattress) that were organized concentrically, radially, serially, or fractally. This unique construction of the body forms the basis for his recognition of a new kingdom, Vendobionta (1). Although Seilacher admits that there were bona fide animals in the Ediacaran biota, he argues that those animals lived in the shadows of vendobionts that are not closely related to extant metazoans. He believes that the vendobionts were giant protists resembling modern xenophyophoran foraminifers (2) .
Many paleontologists disagree with Seilacher, and Fedonkin and colleagues defend the traditional interpretation. A case for affinity with more-recent animals has been made for such vendobionts as Dickinsonia and Yorgia, which left resting traces that are taken as evidence for animallike mobility. But current hypotheses about how such resting traces were made and how these vendobionts fed find few analogues among modern animals. Other examples of possible animals include Ausia, which has been suggested as a possible urochordate. on early burrows is that they represent refugia from early predators rather than feeding traces (the exploitation of organic carbon in the sediments). Testing his interpretation will require independent evidence for early predators.
Also fascinating are the new observations and innovative morphometric analyses of vendobionts by Marc Laflamme, Richard Jenkins, Jonathan Antcliffe, and their colleagues as well as Erik Sperling et al.'s stimulating hypothesis that the early diversification of sponges may have triggered a major disturbance in the global carbon cycle. With regard to the demise of the Ediacaran biota, Breandan MacGabhann's careful examination of purported Ediacaran fossils from Cambrian rocks accentuates the extinction of Ediacaran organisms before the Cambrian explosion, although the cause of this extinction is unresolved.
To solve the puzzle of Ediacaran fossils, paleontologists have to become more receptive to unorthodox thinking. They also need to broaden their field searches to seek fossils in such sediments as black shales, cherts, and bituminous limestones. These unconventional preservational windows may offer novel perspectives on Ediacaran fossils. In addition, future analyses should focus on the evolutionary patterns and processes of the rise and demise of the Ediacaran biota. These two books would have been richer had these aspects of Ediacaran research been explored in greater depth. Nonetheless, the beautifully produced books will serve as valuable references. Particularly useful is the atlas in The Rise of Animals, which includes illustrations of many important Ediacaran fossils that previously had been shown only in poor figures published in obscure journals.
The two books by Fedonkin, Vickers-Rich, and colleagues arrive while Ediacaran researchers celebrate the 100th anniversary of Range and Schneiderhöhn's discovery. It is perhaps coincidental that their findings in Namibia were made at about the same time as Charles Doolittle Walcott's unearthing of the Middle Cambrian Burgess Shale fauna in the Canadian Rockies. Like the Ediacaran fossils, many Burgess Shale fossils have also been phylogenetic ghosts, variously interpreted as members of extant animal phyla, stems leading to such phyla, or representatives of extinct phyla. Unlike the Ediacaran organisms, however, Burgess Shale animals are known to a much larger audience, largely thanks to Stephen Jay Gould's popular book Wonderful Life (3) . The Rise of Animals offers a much-needed avenue to communicate to the general public the past decade's exciting discoveries of Ediacaran fossils. The Rise and Fall of the Ediacaran Biota will reward any scientist interested in the topic. I certainly recommend that both books be placed next to Gould's on your bookshelf. The first post-Darwin analysis of human sex differences in mental abilities by an evolutionary scientist-written at a time when higher education for women was a subject of intense debate-argued that brain size was an adaptive, sexually dimorphic characteristic and that women's physically smaller brains doomed them to an inferior mental status (1) . A contemporary commentary in the British Medical Journal (2) tepidly disagreed with the conclusion of inferiority and mildly ridiculed its presumed scientific basis, endorsing instead a "separate but equal" distribution of abilities whereby men and women emphasize different specialties. Discussions over the ensuing 120 years have largely replicated such arguments, simultaneously blurring the distinction between biological characteristics that cause sex differences and those that are consequences of them. Should the average wages paid to men and women and the difference in the occurrence of attention deficit hyperactivity disorder (both are higher in males in the United States) be thought of as secondary sexual characteristics? And are these inevitable consequences of our biology?
The current profusion of popular books on 
